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Relationship between gel decam position character istics
and aging properties of HTPB propellants
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Abstract:  The relationship betw een the oxidation reaction heat effect of HTPB propellants gel and mechanical
propertiesof HTPB propellants during storgae agingw as studied T he results indicate that during storage aging the
oxidation reaction heat effect hasa good linear relationship to the strain under ultimate tensile strength of propellant
Thisprovides a snall quantity, quick smple and convenient nev method for the storage life of HTPB propellant esti-
mation
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Table 1 Oxidation reaction heat effect of HTPB propellant gel

A ging time/d 0
A/ (k3 kg Y 0. 800
1#
Relative change rate/% 0
A/ (K- kg Y 1.314
24
Relative change rate/% 0

Table 2 Aging effecton @at 75 C

Aging time/d 0 7 14
Fomulation ¥ 20.9 17.0  15.0
/% 24  40.2 36.0 350

Table 3 Regressive parameter s of formulation 1# and 2#

Fomulation t/°C ke
1# 75 7.439 6x 10 3
2# 75 4.381 6% 10 8
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6= G,€ " (1)
T ke én t ;
6“0
2 & ,
(1) 3
14 42 73 102
0.612 0. 385 0.314 0.210
- 23.5 - 51.8 - 60.3 - 73.8
1.158 0.903 0. 614 0. 509
- 11.9 - 31.2 - 53.3 - 62.8
30 42 58 73 88 102
14.0 12.0 1.0 11.0 10.0 9.0
32.5 313 287 27.4 254 25.1
Gno/% r P /%
18. 05 0.947 4 > 99
37.83 0.9711 > 99



86
3 , 75 C AH
P ( ks H
1) 99%, (1) 6 (2) (1)
T ke- k
3 3 &= AH . exp[- (ke- kn)t]
JHTPB (3) :
AH én , €n
' ' Ch-e= AHOO’ Ki-e= ka - ke
AH = AH oexp (- kut) 2) & = Cnu-AH exp[ku-et]
: AH o K- 3 4 , (4)
kg'ﬁ t d ke , Ch-e K- 5
d? HTPB €n
ku , 4 K
4 , H AH
Table 4 Kinetic date of HTPB propellant gel oxidation reaction heat effect with aging time
Fomulation AH o/ (kJ- kg 1) kzs/d * r P/%
1# 0.742 1.253 4x 10 2 0.953 4 > 99
2# 1.332 9.838 2x 10" 3 0.9850 > 99
Table 5 Cu-cand ku- cof different propellant formulations
Fomulation Cu-¢/ (kg- kI ' %) k- o/d 1
1# 24. 36 5.195x 10" 4
2# 28.41 5.457x 10" 4
4 1 2 1 2 ,
) ) @ AH
€n
AH , €= a+ bAH
ab r,
AH , , 6 6
@n HTPB @n AH
HTPB €n
HTPB AH AH
€n AH )
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Table 6 Regressive equation of & with AH

Fomulation a b r P/%
1# 4.758 5 19.311 2 0.991 8 > 99
2# 16.809 9 16.218 4 0.990 1 > 99
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Fig-1 Relationship between & and AH Fig-2 Relationship between & and AH
for 1# propellant for 2# propellant
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